Tunicamycin enhances tumor necrosis factor-related apoptosis-inducing ligand-induced apoptosis in human prostate cancer cells.
Death receptor 5 (DR5/TRAIL-R2) is an apoptosis-inducing membrane receptor for tumor necrosis factor-related apoptosis-inducing ligand (TRAIL/Apo2L). In this study, we showed that tunicamycin, a naturally occurring antibiotic, is a potent enhancer of TRAIL-induced apoptosis through up-regulation of DR5 expression. Tunicamycin significantly sensitized PC-3, androgen-independent human prostate cancer cells, to TRAIL-induced apoptosis. The tunicamycin-mediated enhancement of TRAIL-induced apoptosis was markedly blocked by a recombinant human DR5/Fc chimeric protein. Tunicamycin and TRAIL cooperatively activated caspase-8, -10, -9, and -3 and Bid cleavage and this activation was also blocked in the presence of the DR5/Fc chimera. Tunicamycin up-regulated DR5 expression at the mRNA and protein levels in a dose-dependent manner. Furthermore, the tunicamycin-mediated sensitization to TRAIL was efficiently reduced by DR5 small interfering RNA, suggesting that the sensitization was mediated through induction of DR5 expression. Tunicamycin increased DR5 promoter activity and this enhanced activity was diminished by mutation of a CHOP-binding site. In addition, suppression of CHOP expression by small interfering RNA reduced the tunicamycin-mediated induction of DR5. Of note, tunicamycin-mediated induction of CHOP and DR5 protein expression was not observed in normal human peripheral blood mononuclear cells. Moreover, tunicamycin did not sensitize the cells to TRAIL-induced apoptosis. Thus, combined treatment with tunicamycin and TRAIL may be a promising candidate for prostate cancer therapy.